Density functional theory study on the interactions between Ni(n) (n = 1,..., 6) and methylamine or acetic acid.
The interactions between methylamine or acetic acid with the Ni(n) (n = 1,...,6) in triplet clusters were examined at the B3LYP/6-31G(d, p) and LANL2TZ+ level. The structural stability, interacting strength and the charge transferring properties of the different interacting complexes were studied. The stable distance between the Ni(1) and the nitrogen or oxygen is about 2.00 or 1.95 angstroms for the Ni(n)-CH3NH2 or Ni(n)-CH3COOH, respectively. The results indicate that the interacting energy is -27.385 approximatley -134.269 and -18.379 approximately -55.136 kJ/mol for the Ni(n)-CH3NH2 and Ni(n)-CH3COOH, respectively. The effective electron transfer processes for the Ni(n)-CH3NH2 or Ni(n)-CH3COOH is from the lone pair of the nitrogen to the lone pair anti-bonding orbital of the Ni(1) or from the oxygen lone pair to the sigma antibonding orbitals of Ni(1)-Ni and the sigma anti-bonding orbital of the Ni(1) lone pair, respectively.